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ABSTRACT 
This study investigated the relationship between linguistic performance and the 
development of phonological awareness. Subjects were 14 language-disordered children 
aged 4;00~6;00 matched for chronological age to 14 normal children and for language age to 
another 14 normal children. Four aspects of phonological awareness: syllable, phoneme, 
rhyme and tone were investigated by using ten tasks. The results show that the language* 
disordered children performed significantly poorer than the chronological age matched 
children, and at a similar level to the language age matched children on all measures. 
Eight of the metaphonological measures were found to be highly correlated to measures of 
overall language comprehension and production. It is concluded that development of 
phonological awareness is closely associated with the acquisition of primary linguistic 
abilities. 
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INTRODUCTION 
Metalinguistic awareness has enjoyed considerable attention in the last few years. It can 
be defined as the ability cto reflect consciously upon the structural features of language' 
(Kamhi, Lee & Nelson, 1985, p.207). Researchers have studied metalinguistic awareness 
from several different perspectives. Some researchers have related the acquisition of 
metalinguistic awareness, in particular phonological awareness, to exposure to written 
language and found that reading experience contributed to the development of 
metaphonological awareness (Mann & Liberman, 1984). Another issue that has attracted 
attention is how the development of metalinguistic awareness is related to cognitive 
development (Hakes, 1980; Magnusson & Naucler, 1993). 
Many more researchers were interested in investigating the relationship between 
metalinguistic ability and oral language proficiency. There are two different views about 
the relationship between linguistic and metalinguistic abilities, namely, the autonomy 
hypothesis and the interaction hypothesis (Smith & Tager-Flusberg, 1982). Vygotsky 
(1962) and Hakes (1982) supported the autonomous hypothesis which suggests that 
metalinguistic ability is developmentally distinct from oral language and does not develop 
until middle childhood. In other words, metalinguistic awareness plays little or no role in 
language acquisition. However, there are considerable evidences support the interaction 
hypothesis. This hypothesis suggests that metalinguistic skills emerge before middle 
childhood, concomitant with other processes of language acquisition, and that language 
acquisition and the development of metalinguistic awareness interact and facilitate each 
other (Chaney, 1992; Smith & Tager-Flusberg, 1982; Webster & Plante, 1992; Fox & Routh, 
1975). Thus, the age at which a child acquires metalinguistic ability seems to be critical in 
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determining which of the hypotheses holds. 
Another useful way to provide evidence for or against the above two hypotheses is to 
study the metalinguistic abilities in language-disordered children, and to make comparisons 
of their performance with language matched and age matched normal children. If two 
children who differ in language age have similar linguistic awareness, then one can 
conclude that metalinguistic abilities are not interrelated with language development. If a 
language-disordered child is less linguistically aware than an age matched normal child, and 
at a similar level as a language age matched normal child, one can conclude that language 
development is important for the development of metalinguistic awareness and vice versa. 
Recently, there has been increased interest in investigating the metalinguistic abilities 
of language-disordered children. This interest has been motivated by two factors: (a) 
children with primary linguistic deficit may have to rely on their metalinguistic abilities in 
order to learn certain aspects of language, and (b) many language assessment and 
intervention procedures often require explicit metalinguistic abilities (Kamhi, Lee & Nelson, 
1985). 
Some studies found that language-disordered children had more difficulties hi 
identifying and correcting sentences which contained syntactic errors than age-matched 
controls (e.g., Liles, Schulman & Bartlett ,1977). Many more studies focused on language-
disordered children's phonological awareness skills since it was considered to be most 
relevant for learning to read and write (Kamhi, Lee & Nelson, 1985; Magnusson & 
Naucler,1993). Those results indicated that language-disordered children's metalinguistic 
deficits are not limited to grammatical judgment, they also demonstrated difficulties in 
syllable and sound awareness. Generally, the findings of metalinguistic abilities of foreign 
language-disordered children provided evidence supporting the interaction hypothesis. 
4 
Can similar results be found in Cantonese-speaking language-disordered children? 
Nesdale, Herriman & Tunmer (1984) suggested that an appropriate place to start in 
examining the child's awareness of language, would be with his awareness of the most 
elementary units of language, that is, phonological units. It is generally agreed that 
phonological awareness may vary in rate and pattem of development in speakers of 
different languages since languages differ widely in phonological characteristics (Caravolas 
& Brack, 1993). The study of the metaphottological skills of Cantonese-speaking 
language-disordered children would provide a clearer picture of linguistic universals and 
language-specific factors in the development of phonological awareness. However, there 
is no previous study of this kind. Thus, metaphonological ability was chosen in the present 
study. Awareness on the phonological level refers to the ability to disregard the meaning 
of words and to concentrate on the phonological units (Nesdale, Herriman & Tunmer, 
1984). 
There were few studies on phonological awareness of Cantonese-speaking children. 
Woo (1993) investigated four to six year-old normal children's metalinguistic awareness of 
syllable and sound. Ngan (1992) examined the differences in metaphonological 
performance between primary one and primary six normal children. Both studies revealed 
a developmental trend in phonological awareness. Kam (1996) found that Cantonese-
speaking children with phonological disorder performed poorer than normal children on 
phoneme and rhyme awareness tasks. 
There are two purposes of this study. Firstly, this study evaluated the phonological 
awareness skills of Cantonese-speaking language-disordered children. This information is 
useful for speech therapists to make appropriate assumptions about language-disordered 
children's phonological awareness. In turn, they can plan therapy more effectively. 
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Secondly, this study was designed to investigate the relationship between linguistic 
proficiency and phonological awareness in Cantonese-speaking children. 
It is hypothesized that (1) the language-disordered children perform less well than the 
chronological age matched children, and at a similar level to the language age matched 
children on the selected measures of phonological awareness skills, (2) there is a positive 
relationship between linguistic abilities and phonological awareness skills. If these two 
hypotheses are true, cross linguistic evidence for the interaction hypothesis will be 
provided 
Hien, Lunberg, Stanovich & Bjaalid (1995) found that phonological awareness 
involves three basic components: a syllable factor, a phoneme factor and a rhyme factor. 
This study compared the performance of the language-disordered children and their normal 
counterparts in these three aspects. In addition, two less explicit tasks, namely, judgment 
and repair were added in order to reflect a broader range of the children's metaphonological 
abilities. Detection of tone was also included since it has not been studied in this field 
before and Cantonese tones carry lexical meanings. 
METHOD 
Subjects 
The subjects were 28 normally developing and 14 language-disordered Cantonese-speaking 
preschool children ranging in age from 2;08 to 6;00, Each subject group included eight 
boys and six girls. The language-disordered children who ranged in age from 4;00 to 6;00 
were matched for chronological age (CA) to 14 normally developing children. The ages in 
each pair differed within two months. The language-disordered children were also 
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matched with 14 normally developing children on the basis of language age (LA), as 
measured by the Reynell Developmental Scales (revised, Hong Kong version; Reynell, 1987). 
The average language ages in each pair differed within 4 months. 
Control groups matched for chronological age and language age were included in order 
to pinpoint the level of metaphonological performance of language-disordered children. 
Moreover, a clear picture about the relationship between phonological awareness and 
language ability would be provided by comparing the performance of the three subject 
groups. 
It is important that metaphonological skills be examined as independently of other 
influences as possible (Nesdale, Herriman & Tunmer, 1984). Since exposure to English 
pronunciation system and Putonghua Pinyin may affect the development of phonological 
awareness (Valtin, 1984), the preschool children who had limited exposure to these were 
selected in the present study. 
Speech Therapists' and teachers' reports of the children's general abilities and overall 
performance in various areas indicated that all subjects were regard as having normal 
intelligence. All subjects had no known hearing or visual loss, emotional disturbance, 
behavioral disturbance, physical or neurologic impairments. They were monolingual 
speakers of Cantonese. 
The language ability of each subject was measured using the Reynell Developmental 
Scales (revised, Hong Kong version; Reynell, 1987). The language-disordered children all 
scored at least -1.1 standard deviation below the mean on the expressive and receptive 
language scores for their chronological ages. Half of them had phonological problems. 
The expressive and receptive language scores of the age matched and language-age matched 
groups were within -L0 and +1.6 standard deviation for their respective chronological ages. 
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Table 1 presents group means for chronological age and language age. There was no 
significant difference in age between the language-disordered and the chronological age 
matched groups, t(26) = 0.05, p>0.9. There was also no significant difference in language 
age between the language-disordered and the language age matched groups, t(26) = 0.07, 
p>0.9. 
Table 1: Group means for age and language age. 
Group 
Mean Chronological Age 
(in months) 
Mean Language age 
(in months) 
Language 
disordered (LD) 
58.57 
41.50 
Chronological 
age matched (CA) 
58.71 
60.50 
Language 
age matched (LA) 
40.86 
41.64 
Procedures 
All subjects were tested individually in one 45-minute session. All sessions were held in a 
quiet room. Audio recording was made. Firstly, the Reynell Developmental Scales 
(revised, Hong Kong version; Reynell,1987) was administered. Then each subject 
participated in ten phonological awareness tasks. All the nine possible task orders were 
presented randomly to counterbalance the effect of fatigue and task order. There were six 
items in eight of the tasks, four and eighteen items in another two of the tasks. (Please refer 
to the Appendix) Each correct response gained one score. The score of each task was 
converted to percentage correct for data analysis. 
Before the experimental trials, clear demonstrations were given, followed by two 
practice trials for each task. Children were given feedback concerning their correctness 
after each practice trial. Neutral reinforcement was given in the experimental trials. In 
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some of the tasks, stimuli were presented verbally and pictorially in order to help the 
children to attend to the task and to decrease the memory load. In addition, short 
instructions with minimum use of metalinguistic terminology were given and stimulus 
sentences were carefully designed to ensure that they were well within the linguistic 
capabilities of the children in this study. 
Tasks 
There were altogether ten tasks. The tone detection task was included since tones carry 
lexical meanings in Cantonese and it has not been studied in previous research in this field. 
Other tasks were adapted and modified from different authors in which the two production 
tasks were adapted from Woo (1993), the judgment and repair tasks were adapted from 
Warrick & Rubin (1992), and the remaining tasks were adapted from Kam (1996). 
I. Syllable counting 
Before testing, four pictures with different numbers of objects were presented to subjects 
and they were asked to count the number of objects in them. It serves to ensure that they 
have the counting concept and are able to count. After that, they were asked to count the 
number of syllables (1-4) of the words presented auditorily. 
II. Syllable deletion 
Subjects were asked to delete one or two syllables from disyllabic or trisyllabic words 
presented auditorily, then they were asked to say the remaining part of the words. 
III. Phoneme detection 
The experimenter presented auditorily three words and at the same time pointed to their 
corresponding pictures. Then subjects were asked to select the one which did not have the 
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same initial sound. 
IV. Phoneme identification 
Three pictures (a snake, wind and a cow) were presented to the subjects. The 
experimenter produced the sounds /s/, lil and /m/ respectively with the presentation of 
pictures. Subjects were asked to imitate the corresponding phoneme. Then the test 
words were presented auditorily. Subjects had to identify the initial phoneme in each 
single word by pointing to the corresponding picture. 
V. Phoneme Production 
Subjects were asked to generate a word starting with the target sounds. 
VI. Rhyme detection 
The experimenter presented four words auditorily in which one was a target (presented first) 
and at the same time pointed to the corresponding pictures. Subjects had to select, among 
three alternative words, the one which rhymed with the target. 
Vfl. Rhyme production 
Subjects were asked to generate a word that rhyme with the target words. 
VOL Tone detection 
Two words which are of identical segmental form, but differ in tone were presented, 
subjects were asked whether they are the same. 
IX. Judgment & X. Repair 
Six pictures depicted six sentences of up to 7 words in length were presented. Two of the 
sentences ended with a familiar noun. Four of the sentences ended in a non-word created 
by changing the place and/or manner of the initial phoneme. Subjects were asked to judge 
if the examiner said something silly, then they were asked to repair the error. 
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RESULTS 
Between group comparisons 
In order to determine if the three groups performed differently overall and if the tasks were 
distributed along a developmental continuum, a two-way analysis of variance was conducted 
Results reveal a significant group effect, F(2,39) = 34.97, p<O.O01, and a significant task 
effect, F(9?351) = 49.47, p<0.001. A significant interaction effect was also obtained 
between group and task, F{ 18,351) = 2.44, p<0.001, indicating that there were group 
differences on the level of difficulty of the various tasks. 
The performance of the language-disordered, chronological age matched and language 
age matched groups on all tasks is compared graphically in Figure 1. 
Figure 1. Total mean percentage correct of all phonological awareness tasks 
tone 
detect 
j«<te syl 
eovrat 
rfay 
detect 
phon 
ident 
phon 
detect 
syl 
delet 
repair phon 
prod 
thy 
prod 
Phonological awareness tasks 
Generally, the language-disordered children performed poorer than the age matched 
children, but their graph show a different configuration. The language-disordered children 
performed at a similar level to the language age matched children on all measures, and their 
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graph reveal a similar configuration. 
As mentioned before, there was significant group difference on all of the tasks. In 
order to determine if there were significant differences between the two normal groups and 
the language-disordered group on each of the tasks, planned comparisons were calculated. 
As can be seen in Table 2, the results of planned comparisons indicate that the 
language-disordered group performed significantly poorer than the age matched group on all 
tasks. However, no significant differences were found between the language-disordered 
and the language age matched groups on all tasks. 
Table 2. Planned comparison on total mean percentage correct of the three groups on 
ail phonological awareness tasks. 
Tasks LP CA LA F (LD&CA) F(LD&LA) 
Tone detection Mean 60.71 86.90 65.87 8.36** 0.32 
SD 24.02 12.82 31.34 
Judgment Mean 50.00 89.29 55.95 31.32*** 0.72 
SD 18.49 14.03 22.27 
Syllable Counting Mean 48.81 84.52 52.38 11.65** 0.12 
SD 39.48 23.08 14.41 
Rhyme detection Mean 38.10 77.38 38.10 23.36*** 0.00 
SD 21.11 18.03 24.83 
Phoneme identification Mean 35.71 66.67 39.29 13.66*** 0.18 
SD 18.49 18.49 25.83 
Mean 28.57 57.14 35.71 8.72** 0.55 
SD 22.10 25.08 29.13 
Mean 27.38 71.43 25.00 17.40*** 0.05 
SD 31.08 22.00 29.78 
Mean 12.50 76.79 26.79 43.65*** 2.16 
SD 21.37 28.53 26.19 
Mean 4.76 32.14 8.33 27.00*** 0.46 
SD 7.81 19.02 12.66 
Mean 0.00 5.95 0.00 6.68* 0.00 
SD 0.00 10.56 0.00 ^ _ _ _ _ _ _ _ _ 
*p<0.05 **p<0.01 ***p<0.001 
Phoneme detection 
Syllable deletion 
Repair 
Phoneme production 
Rhyme production 
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Comparison of tasks (levels of awareness) 
It was obvious from the results presented above that children's metaphonological awareness 
was not in an all-or-none manner. Furthermore, different tasks put different demands on 
the children's level of awareness. Generally, the most difficult tasks was rhyme production, 
and the easiest one was tone detection (Figure 1). 
This study examined the three basic components of phonological awareness (syllable, 
rhyme and phoneme) in details, Among the ten tasks, syllable counting, syllable deletion, 
phoneme identification, phoneme detection and rhyme detection were chosen in this analysis. 
The performance of the two production tasks was not included since they may require a 
distinct skill and may be more difficult than the comprehension tasks. Table 3 presents the 
average total mean percentage correct on the three basic components of phonological 
awareness of all subject groups. It was found that all groups of subjects performed better in 
syllable awareness, followed by rhyme awareness and then phoneme awareness. 
Table 3, Average total mean percentage correct of the three groups on syllable, rhyme 
and phoneme awareness tasks* 
" !•»•"' ' * • '"•"•» • M - • • » • • MI» 
Task 
Syllable awareness 
Rhyme awareness 
Phoneme awareness 
*>*<> i | i « i ' • m i H ' »'» 
LD 
38.10% 
38.10% 
32.14% 
CA 
77.97% 
77.38% 
61.90% 
LA 
38.69% 
38.10% 
37.50% 
Intercorrelations of tasks between groups 
Intercorrelations of tasks between groups were studied in order to provide insights on the 
developmental patterns of phonological awareness of the three subject groups. Kendall tau 
correlations between all phonological awareness tasks of the three groups were performed. 
Generally, the rank orders of the tasks according to difficulty level among the three groups 
13 
show strong associations. The correlation of scores of tasks between the language-
disordered and the language age matched groups (Kendall Tau = 0.94, p < 0.001) was the 
strongest, followed by that between the chronological age matched and language age 
matched groups (Kendall Tau = 0.76, p < 0.01), and then that between the language-
disordered and the chronological age matched groups (Kendall Tau = 0.73, p < 0.01). The 
major divergence between the language-disordered and the chronological age matched 
groups was found in repair and syllable deletion. 
Correlations between phonological awareness and linguistic ability 
Generally, based on the group comparison results, it seems that linguistic ability and 
metaphonological awareness show strong association. In Table 4, the results of Pearson 
intercorrelation among the dependent variables, that is, the scores in all the phonological 
awareness tasks, and independent variables, that is, the Reynell total scores, Reynell 
expressive scores and the Reynell receptive scores are given. 
Table 4 Pearson correlations between phonological awareness tasks and the linguistic 
measures for all subjects (N23^) 
Task 
Tone detection 
Judgment 
Syllable Counting 
Rhyme detection 
Phoneme identification 
Phoneme detection 
Syllable deletion 
Repair 
Phoneme production 
Rhyme production 
Reynell Total 
0.40** 
0.62*** 
0.65*** 
0.59*** 
0.50*** 
0.20 
0.69*** 
0.60*** 
0.65*** 
0.28 
••"•'*' ii ii wi l i i i > M • i 
Reynell Expressive 
038* 
0.56*** 
0.59*** 
0.53*** 
0.51*** 
0.18 
0.60*** 
0.55*** 
0.68*** 
0.28 
Reynell Receptive 
0.38* 
0.61*** 
0.64*** 
0.58*** 
0.43** 
0.20 
0.71*** 
0.58*** 
0.55*** 
0.25 
i I * « t • i dm i i ii 
*p<0.05 **p<0.01 ***p<0.001 
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The results demonstrate that there were significant correlations between all the 
metaphonological tasks (except phoneme detection and rhyme production) and the Reynell 
total, expressive and receptive scores. 
Among the tasks that showed correlations to linguistic measures, scores obtained were 
more significantly correlated to Reynell receptive scores than to Reynell expressive scores 
except for phoneme production and phoneme identification. 
Further analysis on children's performance in syllable deletion task 
Generally, the response patterns of all groups of subjects found in all tasks (except syllable 
deletion) were consistent with that obtained in Cantonese-speaking normal four to six year-
old children previously (Woo, 1993). When analyzing the response patterns in the syllable 
deletion task, there were some interesting findings. As shown in table 5, three types of 
responses, namely, semantically related, unrelated and no response were observed in the 
language-disordered and the language age matched children, but not in the chronological age 
matched children. 
In addition, the language-disordered children were more likely to respond than the 
language age matched children and tended to delete wrong syllable despite the percentage 
correct of the two groups was similar. 
Table 5. Percentages of each type of response given by the three groups of children in 
the syllable deletion task. 
"• 1 <!!•» I I I ' 
Group 
LD 
LA 
CA 
""»" i"" » ' ' t 1 1 * 1 "" i * " « " • 
Semantically related 
9.52% 
9.52% 
0% 
'»• m i > • in i i i i •• t f m •! 
i « •'"' ) ' i 
Response 
Unrelated 
4.76% 
2.38% 
0% 
• i n ' a i 
Pattern 
No response 
5.95% 
23.81% 
0% 
Wrong Deletion 
51.2% 
40.44% 
28.57% 
Correct 
27.38% 
25% 
71.43% 
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DISCUSSION 
Relationship between linguistic abilities and tnetapfaonological abilities. 
The purpose of this study was to explore the relationship between phonological awareness 
and language development. Two series of analyses using the matched pair designs and the 
correlation calculation provided evidences for the interaction hypothesis which suggests that 
overall language comprehension and expression, as measured by the Reynell Developmental 
Scales (revised, Hong Kong version; Reynell, 1987), played a role in the development of 
phonological awareness and vice versa. 
Results reveal that the language-disordered children performed significantly poorer 
than the chronological age matched children, but at a similar level to the language age 
matched children on all measures of phonological awareness. The findings suggest that 
language age appeared to be a better predictor of their performances on phonological 
awareness than chronological age. 
Concerning the tasks, results in this study were consistent with previous studies of 
phonological awareness in language disordered children (Warrick and Rubin, 1992; Kamhi, 
Lee & Nelson, 1985). The language-disordered children performed better in less explicit 
task (judgment), although they performed less well than age matched children overall The 
reason may be that as Warrick and Rubin (1992) stated the less explicit task requires 
relatively less explicit analytic skills. Thus, it is reasonable to propose that tasks that 
require moie explicit analysis were more difficult for the language-disordered children. 
The marked discrepancy in the scores between the language-disordered and the 
chronological age matched children in tasks that required more explicit degrees of linguistic 
analysis supported the results obtained by many researchers (Warrick & Rubin, 1992; 
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Kamhi, Lee & Nelson, 1985 and Magnusson & Naucler, 1993). They found that language 
delayed children had significantly poor performance than age matched group in performing 
more explicit tasks, namely, syllable segmentation, phoneme segmentation, phoneme 
identification and rhyme detection. 
There are several reasons why the language-disordered children showed deficits in 
metaphonological skills. In this study, the response patterns of the language-disordered and 
the language age matched children in the syllable deletion task propose one possible 
explanation. In this task, both groups of children gave some semantically related responses. 
When they were asked to delete ' i l l l ' from 'WiMi& and *§[' from C&M\ they responded 
by saying C ^ ± J ^ 7 and 'sir *MW respectively. The finding reflects that language-
disordered children may have less well-established and stable representation of the forms 
targeted by the metaphonological task. In other words, they may have difficulties in 
discerning, accessing and retrieving linguistic knowledge (Kamhi & Koenig, 1985). Many 
authors suggested that children, whose language ages were under four, strongly attuned to 
the meaning conveyed by messages, but failed to shift attention to the linguistic forms used 
to convey that messages (Lundberg, 1978; Kamhi & Koenig, 1985; Hakes, 1980). For the 
present study, the language ages of the language-disordered and the language age matched 
children ranged from 2;08 to 4;03, so they were more likely to make language judgment 
based on the properties of word's referent rather than form (Pratt, Turner & Bowey, 1984). 
This finding supports Woo's (1993) observation that Hong Kong children seems to be able 
to respond on the basis of phonological forms at four years of age. 
In addition, Lies et al. (1977) suggested that comprehension deficits contributed to the 
language-disordered children's inferior metalinguistic performance. However, in Kamhi & 
Koenig's study (1985), it was found that the performance of language-disordered children 
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was poorer than the normal children whose mental age and receptive language abilities were 
matched, suggesting that apart from comprehension deficit, there may be other contributing 
factors. 
Some researchers proposed that language-disordered children demonstrated deficits in 
processing auditory signals of short duration, for example, consonant discrimination. Thus, 
a rate-specific deficit in processing auditory information was hypothesized (Tallal and 
Piercy, 1974; Tallal and Stark, 1981). The present study agreed with this hypothesis as 
demonstrated by the fact that the language-disordered children showed deficits in phoneme 
awareness. Apart from these deficits, they also demonstrated deficits in awareness of 
rhyme which involves a vowel component alone or together with coda. It seems that their 
poor performance is not easily explained in terms of auditory processing deficits. 
Considering the above possible explanations, it can be concluded that lower language 
proficiency of the language-disordered children was the most prominent factor responsible 
for their inferior metaphonological ability. As proposed by Van Kleeck (1982, p.256) 
'metalinguistic skill requires some primary language competence, if only because the child 
must have something to reflect upon'. 
The results also reveal that there were significant positive correlations between all 
metaphonological tasks (except phoneme detection and rhyme production) and linguistic 
abilities, as measured by the Reynell Developmental Scales (revised, Hong Kong version; 
Reynell,1987). These results are important because they suggest that metaphonological 
abilities are interrelated with basic language development. Thus, phonological awareness 
developed concomitant with the basic comprehension and pxKiuction processes. 
It was found that the scores in most of the tasks were more correlated to receptive 
ability than expressive ability. Thus some aspects of language seems to be more important 
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for the development of phonological awareness than others (Magnusson & Naucler, 1993). 
However, the nature of the tasks must be taken into consideration since different tasks may 
tap on different language abilities. To cite an example, in performing the production task, 
the production ability seems to be more relevant. As shown in the present study, the score 
of the phoneme production task was more correlated to expressive ability. 
If the difficulty level of the tasks was taken into consideration, it was not surprising to 
find that there was no significant correlation between linguistic abilities and rhyme 
production or phoneme detection. The possible explanation are that the two tasks are 
difficult for all groups of subjects, including the age matched group. Specifically, for 
rhyme production, Woo (1993) found that the approximate age of onset of rhyme production 
ability was six. For phoneme detection, many researchers found that phoneme detection 
develops at the latest stage (e.g,, Magnusson & Naucler, 1993). In addition, it may be too 
difficult for the subjects to detect the similarity between initial phonemes without rehearsing 
the stimuli verbally. 
Developmental patterns of phonological awareness of language-disordered children and 
normal children 
There were positive correlations in the scores of all tasks among the three subject groups. 
The developmental patterns of phonological awareness of the three groups were similar, 
even though great divergence was found in repair and syllable deletion tasks between the 
language-disordered and the chronological age matched groups. These findings imply that 
the language-disordered children only showed a delayed, but not a deviant, pattern of 
development of the phonological awareness. If it is true, provided that appropriate therapy 
is given, it is reasonable to expect that they will acquire phonological awareness ability as 
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normal children. The great divergence in repair and syllable deletion between the 
language-disordered and the chronological age matched groups may be explained by their 
differences in language abilities. 
For the repair task, the language-disordered children not only performed more poorly 
than the age matched peers, they also performed more poorly than the language age matched 
controls. Since the requirement of the repair task involved not only the ability to be aware 
of the phonological units, but also the linguistic ability to make the repair, hence the 
language-disordered children who had poor linguistic abilities may have particular 
difficulties in doing this task. 
As mentioned before in the syllable deletion task, the language-disordered children 
tended to focus on the message rather than the linguistic medium used to convey that 
message. It helps to explain why their performance in syllable deletion was poorer than 
that of the age matched children. 
Level of difficulty of the metaphonological tasks 
Generally, tone was the easiest task for all groups. There are two possible explanations. 
Firstly, tone is an obligatory component in Cantonese syllables (Cheung, 1986) and changing 
in tone of the syllable can lead to a change in meaning. Secondly, by two years of age most 
children had mastered tonal contrasts (So & Dodd, 1995). 
Through closer examination of the three basic components of phonological awareness, 
it was found that syllable awareness was first acquired relative to rhyme and phoneme 
awareness, which support Woo's (1993) findings. These findings also provide evidence for 
the proposal that highly embedded parts require more analytic effort than less embedded 
ones (Marcel, 1983; Morais, 1985). 
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The results of this study reveal that rhyme awareness tasks were easier than phoneme 
awareness tasks. There are three possible reasons. Firstly, according to Cheung (1986), 
there are three components in Cantonese syllable structure, namely tone, onset and rime. 
Two words are rhymed if they share the same tone and rime. In detecting whether the two 
words have the same rhyme, more information is provided, so it may be easier to detect 
rhyme than phoneme. Secondly, Karmiloff-Smith (1986) stated that it is natural if we 
considered metalinguistic skills to occur after a long period of consistently correct output. 
As So & Dodd (1995) claimed, vowels and coda elements are learnt at an earlier stage than 
onsets. Thirdly, some researchers found that rhyming tasks can be performed on the basis 
of holistic impressions, that is, depending on sensitivity to overall phonological similarity 
(Morais, Bertelson, Carys & Alegia, 1986). 
However, in previous study of normal Cantonese-speaking children, it was found that 
phoneme awareness was easier that rhyme awareness (Woo,1993). The possible 
explanation may be due to the differences in the nature of tasks. In Woo's study, subjects 
were asked to identify which word (among two words) contained a certain onset. In the 
present study, subjects were asked to choose a word (among three words) that did not start 
with the same sound. It seems that the former task is easier than the later one. 
Comparison of orders of acquisition of phonological awareness between Cantonese and 
English-speaking children 
Awareness of tone is the first to be acquired, followed by awareness of syllable, rhyme and 
phoneme in Cantonese-speaking children. However, awareness of rhyme develops before 
awareness of syllable, which in turn develops before awareness of phoneme in English-
speaking children (Magnusson, 1983; Magnusson & Naucier, 1993). Considering the 
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syllable structures of English and Cantonese, tone cany lexical meaning in Cantonese but 
not English, so tone was assessed only in Cantonese. 
Apart from tone, the orders of acquisition of the three basic components of 
phonological awareness (syllable, rhyme, phoneme) were different in Cantonese and English. 
Syllable awareness is acquired first in Cantonese-speaking children, but rhyme awareness is 
acquired first in English-speaking children. There are several possible explanations for this 
discrepancy. Firstly, Cantonese is a syllable-timed dialect in which syllables recur in 
regular time intervals (Ladefoged, 1982). Thus, more salient acoustic cues are provided for 
the Cantonese-speaking children in syllable segmentation. Secondly, some authors 
suggested that experience in appreciating rhyming words has facilitative influence on the 
ability in detecting rhyme (Turner, Herriman, & Nesdale, 1988; MacLean et al, 1987 cited 
in Turner, 1991). Nursery rhymes are common preschool activities in foreign countries 
(Carlisle, 1991). Even though nursery rhymes are also popular in Hong Kong, few words in 
nursery rhymes are truly rhymed. It is because in Cantonese, two words are rhymed if they 
share the same tone and rime, but through closer examination of nursery rhymes in Hong 
Kong, the tone criterion is often sacrificed to preserve a cohere meaning of the song. As a 
result, the rhyme detection abilities of English-speaking children may be better since they 
have more experience in appreciating rhyming words than Cantonese-speaking children. 
The one that develops in the latest stage in both groups of children is phoneme 
awareness. The possible reason may be that there is no one-to-one correspondence 
between the phonemic structure and the acoustic speech signal (Liberman, Copper, 
Shankweiler & Studdert-Kennedy, 1967), so phonemes are highly abstract The 
abstractness of the phonemes increases the children's difficulty in performing phoneme 
awareness tasks (Nesdale, Herriman, & Tunmer, 1984). 
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CONCLUSION 
In this study, it was found that the Cantonese-speaking language-disordered children 
were less phonologically aware than the chronological age matched children, but they 
showed similar level of metaphonological performance to the language age matched 
children. The results also show that there was a strong relation between children's 
metaphonological skills and their language abilities. These findings provide cross 
linguistic evidence for the interaction hypothesis suggesting that children who have primary 
linguistic deficits also demonstrate concomitant deficits in phonological awareness, and 
children have difficulty with metaphonological tasks also show a time lag in the 
development of linguistic abilities. In conclusion, language acquisition and the 
development of metaphonological awareness interact with and have facilitative effects on 
each other. 
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CLINICAL IMPLICATION & FURTHER RESEARCH 
The results show that there are interactions between language abilities and metaphonological 
abilities. Thus, therapy which targets on both aspects may be more efficient than therapy 
targets on one aspect only, since they may facilitate each other, in other words, clinical 
objectives for the language-disordered children should include not only the linguistic goals 
on facilitating comprehension and production, but should also include metaphonological 
objectives as well. Hence, it is important to combine all necessary approaches to facilitate 
language development. For example, the cognitive theory to remediation (Macken & 
Feguson, 1983), which targets on enhancing the knowledge of language structure and 
monitoring skills may provide children a tool to manipulate and change own language 
system. Apart from this, the Metaphon approach proposed by Howell & Dean (1994), 
which incorporates the treatment of phonological awareness, is also desirable. 
The results of this study indicate that the developmental sequence of phonological 
awareness of the language-disordered children was similar to that of the normal children. 
It was found that tone awareness was acquired before syllable awareness, followed by ittyme 
awareness, and then followed by phoneme awareness. The developmental sequence can 
serve as a guideline for assessing a child's performance in this area. In other words, 
realistic expectations could be made for the language-disordered children. 
hi addition, tasks that show greatest differences between the language-disordered and 
the normal children, such as repair and syllable deletion, could be used as a quick screening 
measure to determine which children have deficits in metaphonological abilities. The 
experimental tasks outline in this study can also be incorporated into language therapy to 
encourage the development of metaphonological abilities. 
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This study had already explored thoroughly the connection between phonological 
awareness and linguistic ability. However, in order to fully understand the relationship 
between metalinguistic abilities and linguistic abilities, language-disordered children's other 
aspects of metalinguistic abilities, for example word awareness and syntactic awareness are 
also worth studying. 
This study provides preliminary evidence that general language abilities are related to 
metaphonological abilities. Magnusson & Naucler (1993) suggested that all language-
disordered children have metaphonological difficulties, but there is a lot of variation within 
the group as all children may not show the same type or same degree of linguistic problems. 
Further research is recommended to investigate which aspects of language play more 
important roles for the development of phonological awareness. 
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Appendix, Task instructions and test items 
1. Syllable counting 
Four pictures, each contains (1-4) numbers of cars are presented. The subject is asked to 
count the number of cars in each picture. 
Instruction: 
Here are four pictures. Can you tell me how many cars are there in each picture? (subject's 
response) 
Now, we play a game. If one car can carry one syllable only. How many cars are needed to 
cany /jyi]2i p^t^ (pencil)? There are two syllables in /jyifei pBt5/ (pencil), so we need two 
cars to cany them, (point to the picture with two cars). Now it's your turn. 
njg^PMiBS, tmnmy^mmm^^mM* (subjects response) 
•T80-
Practice trials: 
1. 
2. 
at 
mmm^ 
Test trials: 
1. 
2. 
3. 
4. 
5. 
6. 
M^z 
fls 
±#mm 
rnsu 
E± 
mm 
/terj21/ 
/tshiu55 k^Ps si23 tshoeT)2i/ 
/phin2] kwo35/ 
/pui55/ 
/si22 to55 ps55 lei35/ 
/tsy55 ^55 Iifc>/ 
/pa55 si35/ 
/nrek2 tog55 lou21/ 
(chair) 
(supermarket) 
(apple) 
(cup) 
(strawberry) 
(chocolate) 
(bus) 
(McDonald) 
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2. Syllable deletion 
Instruction: 
I would like to play a game with you. Listen carefully. What will be left if/iyrj2i/ is taken 
away from/jyrj2i p W ? I think only/p^V is left. How about this one, if /p-efc/ is taken 
away from /jyrj2i pBts/, what will be left? (Subject responds). Right, let's try more trials 
mm *«s* 
3t 
'iM&m, fftfe 'tsar #nk imf mm^amm1? m&mwm 
W WmWumW (Subject responds). n^URf, &um$-1$M&$ 
Practice trials: 
i. WLum 
2. ©/ft 
Test trials: 
l. ikM 
3. 
4. 
5. 
6. 
'M 
te 
Jpo55 pan35 fot}35/ 
/sBi55 kwa55/ 
/fb35 tSh835/ 
/hon33 pou35 pau55/ 
/tin22 wa35/ 
/kug55jyn35/ _ 
/kugss tsBi35 mio.22/ 
/tan22 kou55/ 
(lollipop) 
(watermelon) 
(train) 
(hamburger) 
(telephone) 
(park) 
(Doll's noodle) 
(cake) 
3! 
3. Phoneme detection 
Instructions: 
Some words start with the same sound For example /kug55/ & /koek3/ have the same initial 
l\d sound. But /sitj55/ does not have an initial fkl sound, so the initial sound oi /slg55/ is 
different from /kug55/ & yTcoek3/. Now, there are another three words, you have to point to 
the one (picture) which does not start with the same sound 
Practice triah 
1. /p/ 
2. Isl 
Test trials: 
1. IV 
2. It! 
3. /ts/ 
4. /ph/ 
5. /kw/ 
6- / j / 
/poss/ 
(ball) 
/sam55/ 
(clothes) 
/f035/ 
(fire) 
$1 
/tipss/ 
(plate) 
/tsy55/ 
(pig) 
•fTTt 
/p^in^i/ 
(basin) 
/fcwBi55/ 
(tortoise) 
5 
#23/ 
(ear) 
/pui55/ 
(glass) 
/kBU35/ 
(dog) 
4fc 
(flower) 
/so55/ 
(comb) 
/tSS55 / 
(umbrella) 
(trousers) 
/J1P2/ 
(leaf) 
(moon) 
/tshe35/ 
(car) 
/sy55/ 
(book) 
/kwei55/ 
(tortoise) 
/terj55/ 
(light) 
/tW 
(table) 
/P*W 
(grandma) 
/kwety 
(bone) 
/sy55/ 
(book) 
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Example of pictures used in task 3: phoneme detection 
jg; (basin) %$• (trousers) H (grandma) 
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4, Phoneme identification 
Instructions: 
Here we have three pictures, each one make different sounds. For example, the snake make 
sound like /s/ . The wind make sound like If/ . The cow make sound like ImJ . Some 
words start with these sounds. For example, the sound at the beginning of/si55/ is the same 
as the sound made by the snake. Now, it's your turn to match the following words with the 
sounds made by the snake, the wind or the cow. 
p^swf^ /ff m, ^?ammsm imi mum. ^vtmmnm^mteumt&ngm 
Practice trials: 
i. m 
2. M 
3. ft 
Test trials: 
1. TK 
2. m 
3. 'X 
4. m 
5- IE 
6. ^ 
/ma55/ 
/sirj55/ 
/fa55/ 
/so3y35/ 
/urst2f 
/fo35/ 
/min22/ 
/fei21/ 
/s*eu35/ 
(mother) 
(star) 
(flower) 
(water) 
(sock) 
(fire) 
(face) 
(fat) 
(hand.) 
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The pictures used in task 4: phoneme identification 
Iff 
r f v ' w ^ ^ ^ 
<s\ 
\ 
<^J 
r^^i? J 
Isl Iml 
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5. Phoneme Production 
Instructions: 
Now, we say some interesting sounds. Let's say Ihl together. I can make a word start with 
this sound 'h—/ha55/' (shrimp). Now, see if you can try other sounds and make more words 
for me. 
®,ammmm- D tmMnwm. mam-ma M . m^&mmm^mnm^&um, 
Practice trials: 
1. Iv/I 
2. / p / 
Test trials: 
1. / s / 
2. /tsh/ 
3. Ill 
4. If I 
5. Iml 
6. /k*7 
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6. Rhyme detection 
Instructions: 
Let's listen to three words: /pou55/, /tou55/, /sirj55/. There is a sound /ou55/ at the end of /pou55/. 
This sound also presents at the end of/tou55/. So, both words have the same sound at the end. 
However, the word /sirj55/ does not have the sound /ou55/ at its end. So it does not have the 
same sound at the end of/pou55/, /tou55/. Now, you have to point to the picture which sounds 
similar to this one at the end. (point to the target picture). 
/ou55/ $$u^m. uwm: t 
(point to the target picture) 
iw ®mm /ou55/ ma^, -zr&®fF& 
iwm /ou55/ mm=Bwi m&'m:®mngmmm i m \ 
Practice trials: 
Target 
1. 
2. 
/tsks55/ (car) 
/scey35/ (water) 
Test trials: 
1. n 
/11BU35/ 
(mouth) 
2. 
3. 
5. 
6. 
/muk2/ (wood) 
/rbi35/ (table) 
/tan35/ 
(egg) 
ft 
/fa55/ 
(flower) 
/SV55/ ' (book) 
m 
/so55/ 
(comb) 
m. 
/tsoey35/ 
(mourn) 
/wen2i/ (cloud) 
/luk2/ (six) 
/kBU35/ 
(dog) 
/tsan35/ (spade) 
/tou55/ 
(knife) 
/PO55/ (ball) 
/tse55/ (unbrella) 
/kBU35/ 
(dog) 
(fish) 
(leaf) 
S /toi35/ 
(bag) 
m 
/lei35/ (pear) 
/pets/ 
(pen) 
/tsy55/ 
(pig) 
/JTStj/ 
(one) 
/ku35/ (drum) 
/SBU35/ 
(hand) 
/sek2/ (rock) 
/tshs55/ (car) 
/tou35/ (bean) 
/ts'W 
(fork) 
/jipa/ (leaf) 
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Example of pictures in task 6: rhyme detection 
M(egg) 
/tan35/ 
H(spade) ^(pear) jl<bem) 
/tsan35/ /lei35/ /tou^ 
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7. Rhyme production 
Instructions: 
You say /fa55/ (flower) (Subject's attempt). Now we try to find some words that end with the 
same sound as /fa55/ . For example, /ka55/ & /fa55/ end with the same sound /a55/. Now, it's 
your turn, can you find some words that end with the same sound as the following words? 
fw c#\ mmmnmurWium^n^mmm^-mu^ m& /a55/, mta ^ n ^ 
Practice trials: 
1. ^ /so55/ (comb) 
2. JEL / t eu 3 5 / (bean) 
Test trials: 
1. H /km55I (chicken) 
2 . M /JIP2/ Oeaf) 
3. M /tse55/ (unbrella) 
4. H; /tham55/ (greedy) 
5. 7jc /sosy35/ (water) 
6. — /JBty (one) 
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8. Tone detection 
Instructions: 
Now, we listen to two words, /ma55/, /ma33/, the tone of /ma55/ is higher than that of/ma33/, so 
they are not the same. Now we try another two words /to55/, /to55/. Are they the same? 
(Subject's attempt) Right, they are the same. Let's try more trials. 
MW-UT^^-nm^ ' # ' ' # ' , fcni&mfc-'WR'! (Subject's attempt) pjgljf, jgnife 
Practice trials: 
i. m /si55/ (poem) 
/tsoerj55/ (Cheung) 
# /si55/ (poem) 
HI /tscerj35/ (reward) 
Test trials: 
1. 
2. 
3. 
4. 
5. 
6. 
B 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
PS 
m 
* 
& 
/jBt22/ 
/hoi55/ 
/tan33/ 
/tshcerj33/ 
/ kW 
/lBi21/ 
/fan22/ 
/ p c W 
/soey35/ 
/tST2U55/ 
/t^am^/ 
/hT3U23/ 
/fu33/ 
/foiss/ 
/lei2i/ 
/si35/ 
/min23/ 
(sun) 
(light) 
(open) 
(born) 
(sing) 
(abnormal) 
(mud) 
(rice) 
(sick) 
(water) 
(Chau) 
(tasteless) 
(thick) 
(trousers) 
(table) 
(girl) 
(make) 
(free) 
B 
^c 
m 
w 
m 
w 
fa 
/JT2t22/ 
/jiu33/ 
/hoi22/ 
/tan55/ 
/tsh08n21/ 
/k?W 
/i-Bi2i/ 
/fan2i/ 
/psrj35/ 
/scey33/ 
/tST2U35/ 
/t^anW 
/hl2U22/ 
/fW 
/lei23/ 
/si23/ 
/min23/ 
(sun) 
(want) 
(harm) 
(odd) 
(ground) 
(strange) 
(mud) 
(junk) 
(biscuit) 
(bit) 
(wine) 
(greedy) 
(back) 
(woman) 
(carry) 
(you) 
(try) 
(free) 
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9. Judgement & 10, Repair 
Instructions: 
I am going to show you some pictures. I want you to listen carefully. Listen /toi35 sceij22 
min22 j*eu23 tsi55 JBt55/. Is it silly? I should say /toi35 soei}22 nim22 j^u23 tsi55 pBt55/ 
But I said /ji2u23 tsi55 JBt55/, say /jBt55/ instead of/pBt55/ (pen). Now, listen carefully. Tell me 
if I say something silly and funny, if £yes% help me to fix it. 
Procedure 
Say the stimulus, then ask 1. ;#fT@Snife (Did I say something silly?) 
if say yes 2. # f f ^ B & # n ^ E ® (help me to fix it) 
Practice trials: 
/tin22 si22 kei55 jBp22 min2i ji2u23 mi2i23 k* ei2i lou23 sy35/ (There is a mickey mouse in the television) 
2. M S t f $ ? # /sm55/ target® /jin55/ 
/jin55 rui}55 ts (Bt55 hou3s to55 sin55/ (There is much smoke come out of the chimney) 
1. ^WMt tess/ target:^ /tss55/ 
/Iok22 jy23 jiu33 tam551€55/ 
(When it is raining, must take umbrella) 
2. MM&BM /tsT2u35/ target:^ /SBU35/ 
/hurj33 j*Bn35 hsi35 tou22 ST2i35 tsBu35/ 
(Bear is washing hands) 
3. ^m&m 
/rm.55 hurj55 JT2u23 pak22 wen2j/ (There is cloud in the sky) 
4. ^ i f f i f t / p W t a r g e t s /thon35/ 
/SBU35 soerj22 min^ J'BU23 tep55 p orj35/ (There is one sweet on the hand) 
5. mnm&nmm 
/ko33 wun35 tsorj55 tsy22 ti55 fan22/ (There is rice in the bowl) 
6. mtt&k&R /kin55/ target:^ /pin55/ 
/ ko33 lo3y23 tsei35 tsat33 tsy22 ma55 kin55/ (The girl ties up the hair) 
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Example of pictures in task 9 & 10: judgment & repair 
f E U S t /tS55/ 
(When it is raining, must take umbrella) 
/bk22 JY23 jiu33 tam55 te55/ 
target:|| /tse55/ 
? T X * 
u 
o 
i i^ff^ft?? /kin55/ 
(The girl ties up the hair) 
/ko33 loey23 tsBi35 tsat33 tsy22 ma55 101155/ 
target:^ /pin55/ 
